SUMMARY: A single mesophilic species of a new genus belonging to the family Streptomycetaceae of the order Actinomycetales is described and has been named Waksmania (W. rosea, type species). It produces a filamentous growth which is differentiated into vegetative (primary) mycelium and aerial (secondary) mycelium.
A new actinomycete genus 105
Couch (1949, 1950, 1954, 1955) isolated some previously undescribed actinomycetes which form sporangia. In some strains, motile spores were enclosed in the sporangia (Actinoplams) ; in others, non-motile spores were present (Streptosporangium). Couch proposed that these new genera be placed in a new family, Actinosporangiaceae. Waksman & Corke (1953) , in describing a new species of a thermophilic actinomycete, proposed the re-instatement of the genus Thermoactinomyces Tsiklinsky. Cultures of Thermoactinomyces are differentiated from the organisms of the genus Micromonospora, with which they had formerly been classified, by their ability to produce a true aerial mycelium, a characteristic which is lacking or appears in rudimentary form in Micromonospora spp. Thermoactinomyces spores are borne singly on sporophores on the vegetative and aerial mycelium. This genus would be classified under the family Streptomycetaceae.
The present paper reports the isolation of a new type of actinomycete which in some respects resembles Streptomyces and in others Micromonospora and Thermoactinomyces. This hitherto undescribed organism produces vegetative and aerial mycelium like Streptomyces and T hermoactinomyces. However, spores are formed in pairs, both directly on the aerial mycelium, and a t the tip of sporophores which branch monopodially from a main aerial hypha. The name proposed for this new genus is Waksmania. The type species is W. rosea.
METHODS

Isolatim
While examining a number of soils by using a slight modification of Couch's chytrid-isolating method (1939), a pink mycelial mass growing above the surface of the water on a particle of soil was observed. Following isolation to pure culture, this organism was found to have certain novel and previously undescribed characteristics.
Couch's method, as used here, may be described as follows : a scant teaspoonful of soil is placed in a sterile Petri dish and the dish flooded with sterile tap water. When the particles of soil have settled, several blades of grass, previously boiled for 15 min., are placed on, or just beneath the surface of, the water, and the plate is incubated a t 28" for 1-5 weeks. Organisms growing on the grass and soil particles are observed and transferred with a sterile inoculating needle to a sterile agar medium, with the aid of a low-power objective.
Media for characterization
All media other than those described here are listed in Waksman's book on actinomycetes (1950 Carbon-free medium for testing cellulose utilization. K2HP0,, 1.0 g. ; NaNO,, 0.5 g.; MgSO,. 7H20, 0.5 g. ; KC1,0-5 g. ; FeSO,. 7H20, 0.01 g. ; distilled water to 1 litre, pH value adjusted to 7.5. Strips of filter-paper are added to the tubes before sterilization.
All media were sterilized for 15 min. a t 15 lb./sq.in.
Tests for antibiotic properties All the methods used were as described by Waksman (1950) .
Stains
All staining procedures and solutions will be found in the Manual of Methods for Pure Culture Study of Bacteria (1951 A new actinomycete genus
RESULTS
Waksmania Lechevalier et Lechevalier, gen.nov. Fine mycelium (about l p . in diameter) which is differentiated into (1) primary (vegetative) mycelium which grows into, and forms a compact layer on top of, agar media, and (2) secondary (aerial) mycelium which arises from the primary mycelium but grows into the air, away from the agar surface. The primary mycelium does not bear spores of any type; the secondary mycelium bears spores which are formed in longitudinal pairs. The spores are produced either directly on the aerial hyphae or on sporophores which branch from the aerial hyphae.
Type species, Waksmania rosea, Lechevalier et Lechevalier, sp.nov.
Morphology
Vegetative mycelium. 0.3-1.2p. in diameter. Filaments long, branching, penetrating the agar medium and forming compact, tough colonies like those of Streptomyces. Hyphae do not segment, even in old cultures.
Aerial mycelium. O*8-1.5pu., usually about l-op., in diameter. Older hyphae'tend to shrink in diameter. Some branching. Length of hyphae usually does not exceed 150p. Hyphae are not erect, but lie along the surface of the medium, or at less than right angles to it. Occasionally, an aerial hypha will arise from the agar, grow along the surface for some time, bear spores, and then the growing tip will dip again under the surface. 'Fairy rings', or alternating areas of aerial mycelium with zones having none, common to other members of the S treptomycetaceae, occur on some media. ' Coremia-like ' aggregations of aerial hyphae are formed on a variety of substrates.
Sporophores. Small branchlets are formed monopodially in respect to the main axis of the aerial sporogenous hyphae. Spores are borne a t the tip of these branchlets or sporophores. Sporophore diameter varies from 0.3 to 2 -0 ,~. This wider dimension represents that of the base of a sporophore such as illustrated in Fig. 1B . Length varies from almost negligible to 6-0p., and is usually 1 . 0 ,~. or less. The sporophore does not appear to be cut off by a crosswall from the main hypha (Pl. 1, figs. 8-10), and does not differ from it in appearance, except in diameter. Electron photographs also seem to reveal the presence of a cup or ring at the base of the spores borne on sporophores (Pl. 1, fig. 6 ). This detail is not apparent when the organism is viewed through the light microscope and may be an artifact.
Spores. Spherical to subglobose, 1*5-2.0pu., usually about 1.7-1-8p. Spores are borne terminally on sporophores (Fig. l C ) , as well as at the tips of the main sporogenous hyphae and branches (Fig. 2 6 ) . They are also borne directly on the sporogenous hyphae (Fig. 1A) . Spores are formed in pairs, and when mature, are very easily detached from the sporophore and each other. Spores are sometimes borne eccentrically at the tip of the sporophore (Fig. 1D) . None is formed on the vegetative hyphae, but occasionally the fall of an aerial filament into the agar will give rise to the impression that the spores are formed under the agar surface. Spore surface is smooth (Pl. 1, fig. 7 ).
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Spore formation. A tiny bud on an aerial hypha grows to form a small branchlet (Pl. 1, fig. 8 ), which then appears to develop two 'septa'. The protoplasm of the portion of the branchlet destined to become spores becomes more re-fractile to light than the portion destined to become the sporophore. Stained preparations (Pl. 1, figs. between spores ; however, electron microphotographs do not confirm the presence of any cell wall (Pl. 1, figs. 7, 8). Both spores swell, not always simultaneously, and become more or less round (Fig. 2) . On inoculation into a fresh medium the spores germinate, producing one to three germ tubes. A very large number of spores never germinate. fig. 5 ) ; ( b ) many spores unstained except for dark blue cross-walls cutting off the spores; (c) many mature spores which do not stain a t all, The hyphae and sporophores do not take this stain strongly.
Growth temperature
The organism is a mesophil, growing well at 25-35'.
It produces only a very sparse growth a t 40°, and does not grow a t all at 55'.
Antibiotic properties
No activity was found by cross-streak tests or in a variety of culture media incubated at 28' on a rotary shaking machine and tested by the streak dilution 
DISCUSSION
The new genus Wakmania should be included in the Streptomycetaceae. Its similarity to the other three members of the family may be summarized as follows :
(i) Streptomyces and Waksmania both produce: ( a ) aerial hyphae; ( b ) spores on the aerial hyphae only; ( c ) some spores directly on the s$orogenous hyphae; (d) compact, leathery colonies that adhere to the agar; ( e ) nonwetting spores; (f) an earthy odour.
(ii) Micromonospora and Waksmania both form spores at the tip of sporophores. On some media W . rosea forms insoluble orange-pink pigments typical of many Micrommospora spp. and on many media on which it does not form aerial mycelium, its macroscopic aspect resembles this genus.
(iii) Thoadinomyces and Waksmania both produce : ( a ) aerial mycelium; ( b ) some spores on sporophores; (c) an earthy odour; ( d ) non-wetting spores.
Although in certain Streptomyces spp. conidia are borne on sporophore-like branchlets, these sporophores are usually of the same diameter as the spores they bear, or occasionally when they are slightly smaller in diameter than the spores, this difference is about 0-1-0-2p. In W a k m n i a rosea, the difference between the diameter of the sporophores and the spores is usually greater than 1-Op. This more closely approaches the difference in diameter between the spore and sporophore of Micromonospora spp.
As a consequence, the following revision of the existing key to the family Streptomycetaceae is proposed : Physiologically, Wuksmunia rosea appears to be a relatively inactive member of the Streptomycetaceae. Furthermore, the limited number of media on which this organism will form spores indicates that its nutritional requirements are rather unusual. It remains to be seen whether even more radical departures from conventional methods of actinomycete isolation than those used here, will bring t o light more new members of this group of important soil inhabitants. Fig. 1 . Aerial hyphae on culture plates viewed directly through dry objective. Arrows Fig. 2. As in fig. 1. x 525.  Fig. 3 . Aerial hyphae stained with methylene blue. x 840. Fig. 4. As in fig. 3. ~2 3 1 0 .  Fig. 5. As in fig. 3 . x 1260. Note deeply stained immature spores at arrow. 
EXPLANATION OF PLATE
